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(Reçu le 15 Introduction.
One of the manifestations of laser radiation interaction with a substance is the acoustic waves generation so called optoacoustic effect (OAE) [1, 2] . Being well investigated in gases and liquids, OAE in solids is now paid much attention to.
Laser optics resistance to laser induced damage greatly depends on an ability to absorb the laser radiation because at intense fluxes even small absorption can cause deformation and irreversible changes of the surface and volume of an optical material, that is its damage. In laser optics, among well known methods of light absorption measurement, such as photometry, calorimetry and others, the optoacoustic method is characterized by a great sensitivity [3] .
OAE is of special interest for the study of metal optics resistance to laser induced damage [4, 5] . Mechanisms of the acoustic waves generation in metals at intense fluxes of laser radiation are varied and depend on an energy density inside the medium and on. the way in which the absorbed energy is dissipated [6, 8] . At small energy densities when no changes of the substance aggregate state is produced in the absorption region, the acoustic waves generation is accounted for by an expansion of the heated volume and the main effect can be described in terms of a linear theory of dynamic thermoelasticity [9] [10] [11] [12] . When [13] . The increase of the energy density inside the medium results in a breakdown in a vaporized substance followed by the appearance of a light-detonation wave. In this case the optical breakdown determines acoustic wave generation. The necessity to take into account the state of the substance in the breakdown region as well as accentuated nonlinearity of the hydrodynamics effects makes theoretical description of this process rather difficult. The qualitative description of the phenomenon can be obtained in the approximation of the instantaneous mass-free explosion.
The advantage of the using OAE for the study of metal optics resistance to laser induced damage consists in the possibility of determinating not only small absorption coefficients but also a correlation between acoustic signal characteristic and the mechanism of radiation interaction with the metal surface. This interaction mechanism being determined by radiation absorption dynamics which is related to the optics surface quality, the use of OAE could help to determine the quality of a metal surface. The present work explores the possibility to use OAE in a study of laser optics resistance to laser induced damage [4, 5, 14, 15] .
Experiment. Figure 1 shows the experimental installation scheme.
It included a multimode TEA C02-laser [16] AS excited in the mirrors of different materials exhibited similar characteristics and the distinctions were due to different absorption coefficients and thermophysical characteristics of the mirrors. Singlepolarity AS corresponding to a free expansion of the heated volume of an ideal metal mirror were detected only for Cu mirrors irradiated with C02-laser pulses with energy density less than 0.6 E' (Fig. 3a) .
In other cases (i.e. Al and Be mirrors and A = 10.6 JLm as well as for all the mirrors irradiated at À = 1.06 ~m) there were detected a two-polarity AS with the expansion signal preceded by a short compressive spike of duration approaching that of the irradiating laser pulse (Fig. 3b) . Such a type of AS can be attributed to the fact that AS generated by the pulse in the main material is accompanied with the AS resulting from the heat insulated defects. So we can say that the concentration of defects on the surfaces of the Al and Be mirrors is appreciably greater than on the Cu mirrors. This fact agrees with the results obtained in [18] . At irradiation of the Cu mirrors with 1.06 jjun laser pulses and with pulse energy density appreciably smaller than Em, appearance of the compression spike proves that the radiation interaction with the defects apart from other factors is influenced by the wavelength and the pulse duration. An estimate (1) [19] shows that the heat insulated layers with thickness Q 0 or the heat insulated spheres with radius Q a /2 attained the boiling point when the energy density equals E'
In (1) [20] f (t ) is an expression describing the temporal shape of the laser pulse. The value of n is equal to about 4 for TEA C02-laser pulse and to about 2 for Nd : glass laser for Cu and Al both. (Fig. 3c) . (Fig. 4a) 
